ABSTRACT Species in the Phyllophaga (Listrochelus) cavata group are reviewed, and three new species from Mé xico are described. The group includes P. riverana n. sp. de Puebla, Oaxaca, Morelos, Guerrero, Colima y Jalisco, Mé xico. Se presenta una clave para separar los machos de las 11 especies. Se incluyen ilustraciones de las estructuras diagnó sticas y mapas de distribució n.
THE 65 SPECIES OF Phyllophaga Harris included in the subgenus Listrochelus Blanchard are associated with pineÐ oak forests, with xerophytic vegetation or, rarely, with deciduous tropical forests (Saylor 1940; Moró n 1986 Moró n , 2002 . Usually, it is difÞcult to obtain large samples of these species, because the ßying time apparently is very limited; many species are represented in the collections by a few specimens. Saylor (1940) published an illustrated revision with a key to adults of 38 species found in the southern United States and Baja California, Mé xico. Moró n (1986) proposed a classiÞcation of the subgenus and presented a key to 11 species groups. Since 1986, six articles on new species, immatures, and the distribution of P. (Listrochelus) have been published (Moró n 1990 (Moró n , 2002  Moró n and Solṍs 1994, Moró n and Aragó n 1997; Aragó n and Moró n 2000, 2003) .
A detailed study including analysis and discussion of the relationships and biogeography of Phyllophaga species belonging to subgenus Listrochelus is in preparation. Additional information is required for some rare species.
The group cavata was deÞned by Moró n (1986: 269) to include six species of Phyllophaga (Listrochelus) from the southwestern United States, and northwestern and central Mé xico. The head has the transverse ridge of the vertex more or less prominent and the surface immediately behind the ridge lacks central punctuation; the tarsal claws are unipectinate in males and, in females, have a strong tooth near the middle with the surface between the tooth and the claw base unipectinate. The "cavata complex" was suggested from comments in Saylor (1940) and Sanderson (1958) . A recent study of the Saylor collection, and examination of specimens collected during the past 40 yr have indicated that a revision of this group of species was necessary. A diagnosis of the species group, descriptions of adults of 11 species, precise distribution data, and keys to the species of the cavata group are provided in this article.
Methods. This work is based on 847 specimens from the following collections: American Museum of Natural History, New York (AMNH); Instituto de Ciencias, Universidad Autó noma de Puebla (BUAP), California Academy of Sciences, San Francisco (CAS); Canadian National Collection, Ottawa (CNC); Henry and Anne Howden, Canadian Museum of Nature, Ottawa (HAHC); Instituto de Biologṍa, Universidad Nacional Autó noma de Mé xico (IBUNAM), Illinois Natural History Survey, Urbana (INHS); Instituto de Ecologṍa, Xalapa, Mé xico (IEXA); M. A. Moró n Collection, Xalapa (MXAL); Natural History Museum, London (NHML); Texas A&M University, College Station (TAMU); University of Arizona, Tucson (UAC); and Instituto Manantlán de Ecologṍa, Universidad de Guadalajara (UdeG). Illustrations were drawn with the aid of a camera lucida adapted to a stereomicroscope. Figures were processed with a scanner and ink jet printer, and measurements were obtained with ocular micrometer or caliper. Some localities are not included in the map because they are very close to others, and the overlap of numbers or dots does not aid to clarity of the illustration. The classiÞcation adopted here is that of Endrö di (1966) , in which Melolonthinae is a subfamily of Melolonthidae. Recent proposals for the classiÞcation of Scarabaeoidea (Browne and Scholtz 1995, Pretorius and Scholtz 2001) do not resolve the position of the higher subfamilies, such Melolonthinae, as part of Scarabaeidae. Terms used in the descriptions are those of Saylor (1940) and Moró n (1986) . The order of the species descriptions follow their afÞnities, by subgroups (cavata-babicora; eligia; macgregori-riverana; valia-barrerana) each subgroup beginning with the oldest species and Þnishing with the new species.
Description of the Phyllophaga (L.) cavata Group. Species of the P. cavata group have the following combination of diagnostic characters: body 10 Ð14.5 mm in length, elongate, slender, slightly widened toward posterior half of elytra; dorsal tegument usually shiny, rarely dull, dark brown, reddish brown to light yellowish brown; except head, dorsal areas usually without setae, rarely with setae on elytra. Frontoclypeal suture slightly sinuate. Occipital transverse carina well indicated, rounded or sharp. Antennae 9-or 10-segmented; Þfth antennal segment as long as fourth segment, without tubercles on anterior sides; sixth or seventh segment short, ßattened, with anterior, acute projection. Labrum bilobed, widely excavated, with long, slender setae on the edges. Mentum widely concave, smooth or punctate, with scarce or abundant lateral, slender setae; anterior border widely sinuate. Elytron without parascutellar sulcus; epipleural border much narrowed, extended along complete margin, with scarce or abundant slender setae; humeral and apical calla rounded, prominent. Hind wings fully developed. Second to fourth abdominal sternites slightly convex, ßattened or vaguely sulcate medially, scarcely setose or laterally pruinose; Þfth sternite slightly convex or ßattened medially, with scarce setiferous punctures; posterior half of Þfth abdominal sternite clearly constricted in relation to preceding sternites. Pygidium with basal margin effaced at middle. Protibia with external border tridentate, but third tooth less developed; preapical spur straight, acute, nearly as long as the second tarsomere. Mesotibia with one oblique, strong, setiferous, transverse carina and brief setiferous carina or small tubercle toward the femoral articulation; upper apical spur nearly as long as the lower spur, straight, 0.7ϫ shorter than Þrst mesotarsomerus. Metatibiae with one transverse, oblique, setiferous carina near middle of external side; apical spurs articulated with the border, upper spur slightly curved, nearly as long as second metatarsomerus, and 1.2ϫ longer than the lower spur. Tarsomeres semicylindrical, elongated, with enlarged apex, some setae around the apex and two vaguely deÞned lines of setae ventrally. Tarsal claws symmetrical, similar in all legs, unipectinate in males and pectinate, dentate-pectinate, or dentate-serrate in females (Figs. 3 and 4, 28, 29, 40, 41, 53, 54, 65, 66, 75 (Figs. 15 and 17) . Aedeagus long and narrowed, without a preapical, sclerotized trilobed structure (Fig. 16 ) . . . P. micros (Bates) 5Ј. Parameres nearly straight with apex broadly rounded (Figs. 67 and 69) . Aedeagus wide and shortened, with a preapical, sclerotized trilobed structure (Fig. 68) . . . . . . P. eligia Sanderson 6. Pronotum with posterior angles nearly straight, slightly prominent (Fig. 1) . Parameres progressively narrowed toward the apex (Fig. 5) (Fig. 87) . Elytra shiny . . . . P. riverana n. sp. 10. Elytra dull, pruinose, with many erect, long setae. Pygidium scarcely convex (Fig. 100 ).
Parameres preapically slightly curved toward midline (Fig. 96 eye dorsal diameter. Canthus long and narrowed, with 9 Ð11 setae. Vertex of head conspicuously angled, but not forming a transverse carinate ridge. Surface of occipital area with scattered shallow punctures at sides. Antenna 10-segmented, club 1.4ϫ longer than the preceding six segments combined. Pronotum wider than long (1.6:1) and 2.3ϫ wider than frons, but only 1.6ϫ wider than the head including eyes. Pronotal disk with shallow, round punctures irregularly separated by the width of less of one puncture to two punctures, becoming sparse on the midline; lateral margins widely angled, lateral marginal bead crenulate, with long, slender setae; anterior marginal bead without setae; anterior angles obtuse, not prominent; posterior angles obtuse, rounded. Scutellum 1.2ϫ wider than long, with 28 Ð32 min punctures irregularly placed. Elytron 2.6ϫ longer than wide, with shallow punctures along the striae and Þnely rugo-punctate interstriae, glabrous. Propygidium dull, sparse punctate. Pygidium (Fig. 9 ) strongly convex, prominent, shiny, with scattered round, shallow punctures, glabrous; apical margin brießy sinuate, with four to six short setae. Pterosternum with long, abundant yellowish setae. Fifth sternite shallowly concave, furrowed at midline, with Þne margin across posterior border. Anal plate short, convex, furrowed at midline, and posterior border widely sinuate with 10 Ð14 short setae. Protibia shorter than protarsus (1:1.2). Metatibia shorter than metatarsus (1:1.2). Tarsal claws irregularly unipectinate (Fig. 3) . Parameres enlarged, fused basally, apex progressively narrowed and curved dorsoventrally; tectum long, slightly convex; aedeagus long, with narrowed sclerotized support apically cleft (Figs. 5Ð 8) . Length of genital capsule from the apex of parameres to the border of basal piece 4.7Ð5.1 mm.
Female. Similar to male, except: Body length 13.1Ð 14.5 mm. Humeral width 5.1Ð 6.0 mm. Antennal club (Fig. 2) nearly as long as the preceding six segments combined. Pygidium (Fig. 10) convex, prominent toward the apex, with preapical transverse depression, and apical strong, truncate process (Fig. 11) . Apex of anal plate deeply sinuate-excavate to Þt the apical process of pygidium, with scattered erect setae. Tarsal claws with acute tooth at middle of ventral border, and posterior border irregularly unipectinate (Fig. 4) . Ventral genital plates convex, narrowed to the apex, with some apical minute setae. Dorsal genital plates fused, with truncate apical border and some lateral short setae (Fig. 12) .
Distribution. Central and western Mé xico (Fig. 49) (36 males, 10 females) (IEXA); same data except 8-VI-1986, R. Terró n (one male) (MXAL). Jalisco, Sierra Tapalpa, 5-VII-1999, G. Nogueira (one male) (MXAL).
Remarks. Phyllophaga cavata externally is similar to P. planeta and P. cochisa, but the parameres are longer and progressively narrowed toward the apex (Figs. 5 and 7). The structure of the apex of pygidium and the excavate anal plate in the females are also distinctive (Figs. 10 Ð11) . The reddish brown body color is lighter in most of the specimens from Durango, and the body is darker, nearly blackish, in specimens from other localities. There are no differences in the diagnostic structures to support the variety durangoensis.
Habits and Biology. Temporal distribution: June (67), July (1), August (1). Specimens of P. cavata were collected at white ßuorescent light, incandescent light, and mercury-vapor light, mainly between 2100 and 2200 hours, in oak or pineÐ oak forests located at altitudes of 1,985Ð2,400 m. Adults have been collected on leaves of Pinus chihuahuana (Pinaceae) and Quercus sideroxyla (Fagaceae) (Moró n 1981). Other species of Phyllophaga ßying at the same time and place were P. (Listrochelus) parilis (Bates) (Bates) , and P. (Ph.) ciudadensis (Bates) . Bates (1888) cited specimens from "Mexico City" and "Real del Monte in Hidalgo", and Saylor (1940) cited one specimen from Las Vegas, NM, but I have seen no specimens from these localities. (Fig. 13 ) wider than long (3.2:1), anterior border widely curved, with anterior margin strongly elevated, surface concave, densely punctate, glabrous. Fronto-clypeal suture curved posteriorly, clearly impressed. Frons wider than long (3.1:1) nearly ßat, moderately punctate-rugose, glabrous, 5.4ϫ wider than each eye dorsal diameter. Canthus long and narrowed, with 16 Ð19 setae. Vertex of head conspicuously angled, but not forming transverse carinate ridge. Surface of occipital area with scattered shallow punctures at sides. Antenna 9-or 10-segmented, club 1.3ϫ longer than the preceding Þve to six segments combined. Pronotum wider than long (1.5:1) and 2.1ϫ wider than frons, but only 1.6ϫ wider than head including eyes. Pronotal disk with shallow, round punctures irregularly separated by the width of less than one to three punctures; lateral margins widely curved, lateral marginal bead crenulate, with long, slender setae; anterior marginal bead without setae; anterior angles obtuse, not prominent; posterior angles obtuse, rounded. Scutellum 1.2ϫ wider than long, with 20 Ð26 min punctures near borders. Elytron 2.7ϫ longer than wide, with shallow punctures along striae and Þnely rugopunctate interstriae, glabrous. Propygidium shiny, sparsely punctate. Pygidium (Fig. 19) widely convex, shiny, with scattered round, shallow punctures, glabrous; apical margin brießy sinuate, with four to six short setae. Pterosternum with long, abundant yellowish setae. Fifth sternite moderately concave, furrowed at midline, with posterior border brießy sinuate at middle. Anal plate short, convex, deeply furrowed at midline, and posterior border nearly straight with 8 Ð10 short setae. Protibia shorter than protarsus (1:1.2). Metatibia shorter than metatarsus (1:1.3). Tarsal claws irregularly unipectinate (Fig. 14) . Parameres enlarged, fused basally, progressively narrowed toward the acute apex, and curved dorsoventrally; tectum long, slightly convex; aedeagus long, with narrowed sclerotized support apically acute and asymmetrical (Figs. 16 Ð18). Length of genital capsule from the apex of parameres to the border of basal piece 4.2Ð 4.8 mm.
Phyllophaga
Female. Similar to male, except body length 13.5Ð 14.0 mm. Humeral width 5.4 Ð5.6 mm. Antennal club as long as the preceding Þve segments combined. Pygidium convex, smooth, with two preapical lobes separated by a curved notch. Anal plate convex, with apex widely sinuate, and one preapical small fovea at midline surrounded by small erect setae. Tarsal claws with acute tooth at middle of ventral border, and posterior border irregularly unipectinate. Ventral genital plates convex, with rounded apex, and some minute setae. Dorsal genital plates fused, weakly sclerotized, with truncate apical border and some lateral short setae.
Distribution. Central Mé xico (Fig. 49) . Specimens Examined. Ten males, two females. Lectotype Listrochelus micros, male. "Toluca, Mexico, Hö ge" (NHML). Paralectotypes seven males and two females "Toluca, Mexico, Hö ge" (NHML) (Moró n 1982). MÉ XICO. Distrito Federal, San Jeró nimo, 15-V-1977, T. Zoebisch (one male, one female) (MXAL).
Remarks. P. micros is externally similar to P. cavata and P. eligia. The strongly elevated anterior border of the clypeus and basally wider parameres separate it from P. cavata, and the reddish body color and the apex of aedeagus with only one asymmetrical, short ventral projection distinguish it from P. eligia. The number of antennal segments are frequently nine instead 10.
Habits and Biology. Temporal distribution: May (2). Specimens of P. micros were collected at white ßuo-rescent light, in pine-oak forests located at altitudes of 2,500 Ð2,800 m. Saylor (1940) cited specimens from Denver, CO, and Pachuca, Guerrero Mills and San Miguel in Hidalgo, Mexico, but I have not seen any specimens from these localities. (Fig. 20 ) wider than long (3.5:1), anterior border nearly straight, with anterior margin weakly elevated, surface concave, coarsely punctate, glabrous. Fronto-clypeal suture curved posteriorly, clearly impressed. Frons wider than long (2.5:1) slightly convex, coarsely punctate, glabrous, 4ϫ wider than each eye dorsal diameter. Canthus long and narrowed, with nine setae. Vertex of head conspicuously angled, but not forming a transverse carinate ridge. Surface of occipital area with scattered shallow punctures at sides. Antenna 10-segmented, club 1.4ϫ longer than the preceding six segments combined. Pronotum wider than long (1.5:1) and 2.3ϫ wider than frons, but only 1.3ϫ wider than head including eyes. Pronotal disk with shallow, round punctures irregularly separated by the width of less than one to two punctures, becoming sparse along midline; lateral margins widely rounded, lateral marginal bead coarsely crenulate, with long, slender setae; anterior marginal bead without setae; anterior angles obtuse, not prominent; posterior angles obtuse, rounded. Scutellum 1.3ϫ wider than long, with 20 Ð22 minute punctures irregularly placed mainly on apical half. Elytron 2.3ϫ longer than wide, with coarse punctures along the striae and shallowly rugo-punctate interstriae, glabrous. Propygidium shiny, sparse punctate. Pygidium (Fig. 26 ) strongly convex, prominent, shiny, with scattered round, shallow punctures, glabrous; apical margin slightly curved, with four short setae. Pterosternum with long, abundant yellowish setae. Fifth sternite weakly convex, with posterior border brießy notched at midline. Anal plate short, convex, not furrowed at midline, and posterior border brießy sinuate with 12Ð16 slender setae. Protibia shorter than protarsus (1:1.2). Metatibia nearly as long as metatarsus (1:1.1). Tarsal claws irregularly unipectinate (Fig. 21) . Parameres enlarged, fused basally, abruptly narrowed on apical third, angled downward, with apex slightly divergent; tectum long, slightly convex; aedeagus long, with narrowed sclerotized support apically acute (Figs. 22Ð 25) . Length of genital capsule from the apex of parameres to the border of basal piece 5.2Ð5.5 mm.
Female. Similar to male, except body length 12.5Ð 14.2 mm. Humeral width 5.2Ð5.8 mm. Antennal club nearly as long as the preceding Þve segments combined. Pygidium ßattened on disk, scattered punctate, with two transverse gibbosities before the acuminate apex, and two blunt teeth at middle of apical border. Anal plate convex, weakly foveate near the middle of apex, with scattered erect setae. Tarsal claws with acute tooth at middle of ventral border, and posterior border irregularly unipectinate. Ventral genital plates convex, with rounded apex, and some minute setae near the apex. Dorsal genital plates fused, weakly sclerotized, with truncate apical border and some lateral short setae.
Distribution. Northwestern Mé xico (Fig. 49) . Specimens Examined. Three males, one female. Paratypes, male and female "San Antonio in Durango, Mexico, 10 June 1937, A. Meade" (CAS). MÉ XICO. Durango, Buenos Aires, 14-VII-1994, G. Nogueira (two males) (MXAL).
Remarks. Except for its body color, P. meadei externally is similar to P. babicora n. sp., but the apical third of parameres of P. meadei is curved outward with a divergent apex (Fig. 22) , whereas in P. babicora it is nearly straight with a parallel apex (Fig. 52) . In addition, the bituberculate preapical border and bidentate marginal structure of the pygidium of females are also distinctive.
Habits and Biology. Temporal distribution: June (2), July (2). Specimens of P. meadei were collected in oak or pine-oak forests located at altitudes of 2,200 Ð 3,100 m. Saylor (1940) cited specimens from El Salto, Durango, and Torreon, "Chiapas," Mexico, collected during June 1937, but I have not seen specimens from these localities. The reference to "Chiapas" is a misspelling from the abbreviation of "Chihuahua" (Chis. instead Chih.), because species in the group cavata are not found in southeastern Mexico. Redescription. Male. Body length 11.2Ð14.0 mm; humeral width 5.2Ð5.7 mm. Reddish brown to yellowish brown, head and pronotum shiny, elytra sericeus. Clypeus (Fig. 27 ) wider than long (3.1:1), anterior border weakly curved, with anterior margin strongly elevated, surface concave with weak carina on midline, densely punctate, glabrous. Fronto-clypeal suture curved posteriorly, clearly impressed. Frons wider than long (3:1) nearly ßat, moderately punctate, glabrous, 6ϫ wider than each eye dorsal diameter. Canthus long and narrowed, with seven to nine setae. Vertex of head conspicuously angled, but not forming a transverse carinate ridge. Surface of occipital area with scattered minute punctures at sides. Antenna 10-segmented, club 1.3ϫ longer than the preceding six segments combined. Pronotum wider than long (1.7:1) and 2ϫ wider than frons, but only 1.5ϫ wider than head including eyes. Pronotal disk with deep, round punctures irregularly separated by width of less than one to two punctures, becoming sparse on midline; lateral margins widely angled, lateral marginal bead crenulate, with long, slender setae; anterior marginal bead without setae; anterior angles obtuse, not prominent; posterior angles obtuse, rounded. Scutellum 1.3ϫ wider than long, with 36 Ð 42 minute lateral punctures. Elytron 2.6ϫ longer than wide, with shallow punctures along striae and Þnely rugo-punctate interstriae, glabrous. Propygidium partially dull, sparse punctate. Pygidium (Fig. 34 ) strongly convex, prominent, shiny, with scattered round, shallow punctures, glabrous; apical margin brießy sinuate, with 8 Ð10 short setae. Pterosternum with long, abundant yellowish setae. Fifth sternite concave, furrowed at midline, with irregular, Þne margin across posterior border. Anal plate short, concave, furrowed at midline, and posterior border wide and deeply sinuate with 18 Ð20 short setae. Protibia shorter than protarsus (1:1.4). Metatibia shorter than metatarsus (1: 1.3). Tarsal claws irregularly unipectinate (Fig. 28) . Parameres enlarged, fused basally, apical third progressively narrowed and curved dorsoventrally; tectum long, slightly convex; aedeagus long, with narrowed sclerotized support apically asymmetrical (Figs. 30 Ð33) . Length of genital capsule from the apex of parameres to the border of basal piece 5.1Ð5.4 mm.
Female. Similar to male, except body length 13.4 Ð 14.8 mm. Humeral width 5.9 Ð 6.3 mm. Antennal club (Fig. 27a) nearly as long as preceding Þve segments combined. Pygidium (Fig. 37 ) convex, with deep preapical transverse sulcus, and apex brießy sinuate with six to seven short setae (Fig. 36) . Anal plate convex, with preapical deep, wide fovea and posterior border widely sinuate, with 18 Ð20 erect setae. Tarsal claws with acute tooth before middle of ventral border, and posterior border irregularly unipectinate (Fig. 29) . Ventral genital plates convex, glabrous, with distal border sinuate and apex narrowly rounded. Dorsal genital plates fused, glabrous, with sinuate apical border (Fig. 35) .
Distribution. Southwestern United States and northwestern Mé xico (Fig. 49) . Remarks. Externally this species is similar to P. planeta, but the parameres of P. cochisa are longer and not abruptly narrowed toward apex and the phallobase is wider and more prominent (Figs. 30 and 32Ð33 ). The structure of the apex of the pygidium and the excavate anal plate in females are distinctive (Figs. 36 Ð37) . Specimens from Chihuahua are usually yellowish brown.
Habits and Biology. Temporal distribution: May (2), June (188), July (197), August (7). Specimens of P. cochisa were collected at light traps in oak, pine, juniperÐpine, or pineÐ oak forests located at altitudes of 1,380 Ð3,000 m (Spieth 1950) . Other species of Phyllophaga ßying at the same time and place were
) estacea Saylor, and another three undescribed species of Phyllophaga (Listrochelus). Saylor (1940) cited only six specimens in the type series, some from Cochise County, Arizona, United States, collected during July at 2,000-m altitude, and others only labeled "Mexico" from the Casey collection. Butler and Werner (1961) (Fig. 38 ) wider than long (2.7:1), anterior border weakly curved, with anterior margin strongly elevated, surface concave, densely punctate, glabrous. Fronto-clypeal suture curved posteriorly, clearly impressed. Frons wider than long (3:1), nearly ßat, moderately punctate, glabrous, 7ϫ wider than each eye dorsal diameter. Canthus long and narrowed, with 10 Ð12 setae. Vertex of head conspicuously angled, but not forming a transverse carinate ridge. Surface of occipital area with scattered minute punctures mainly at sides. Antenna 10-segmented, club 1.4ϫ longer than the preceding six segments combined. Pronotum wider than long (1.8:1) and 2ϫ wider than frons, but only 1.6ϫ wider than head including eyes. Pronotal disk with shallow, round punctures irregularly separated by width of one to three punctures, becoming sparse on midline; lateral margins widely curved, lateral marginal bead crenulate, with long, slender setae; anterior marginal bead without setae; anterior angles obtuse, not prominent; posterior angles obtuse, rounded. Scutellum 1.2ϫ wider than long, with 28 Ð30 min, shallow punctures laterally. Elytron 2.5ϫ longer than wide, with shallow punctures along striae and Þnely rugo-punctate interstriae, glabrous. Propygidium mainly dull, sparse punctate. Pygidium (Fig.  43 ) strongly convex, prominent, shiny, with scattered round, shallow punctures, glabrous; apical margin brießy sinuate, with two to four short setae. Pterosternum with long, abundant yellowish setae. Fifth sternite nearly ßat, furrowed on midline only in posterior half, brießy notched at middle of posterior border. Anal plate short, concave, furrowed on midline, and posterior border widely sinuate with 10 Ð14 short setae. Protibia shorter than protarsus (1:1.3). Metatibia shorter than metatarsus (1:1.4). Tarsal claws irregularly unipectinate (Fig. 40) . Parameres enlarged, fused basally, apical third abruptly narrowed and curved dorsoventrally; tectum long, slightly convex; aedeagus long, with narrowed sclerotized support apically symmetrical (Figs. 42 and 44 Ð 46) . Length of genital capsule from the apex of parameres to the border of basal piece 4.4 Ð 4.7 mm.
Female. Similar to male, except: Body length 12.2Ð 12.6 mm. Humeral width 5.2Ð5.3 mm. Antennal club (Fig. 39) nearly as long as preceding six segments combined. Pygidium (Fig. 47 ) slightly convex, with two weak preapical, transverse tubercles and small, rounded tubercle on the middle of apical border; marginal bead nearly obsolete at the apex, with six to eight minute setae. Anal plate convex, with deep, wide sinus on middle of posterior border and 10 Ð14 erect setae at each side. Tarsal claws with acute tooth before middle of ventral border, and posterior border irregularly unipectinate (Fig. 41) . Ventral genital plates convex, glabrous, with the apex dentate. Dorsal genital plates fused, with irregularly curved apical border and short setae at sides (Fig. 48) .
Distribution. Southern Texas, USA (Fig. 49) . Specimens Examined. 10 males, seven females. USA: Texas, Brewster Co., Big Bend National Park, Green Gulch, 26-V-1959, H. Howden and E. C. Becker (17) (CNC, MXAL).
Remarks. Externally is similar to P. cochisa, but the parameres of P. planeta are abruptly narrowed on the apical third, with lateral border weakly dentate, and the phallobase is less prominent (Figs. 42 and 44 Ð 45) . The structure of the apex of pygidium and the dentate ventral genital plates of the females are also distinctive (Figs. 47Ð 48) .
Habits and Biology. Temporal distribution: May (17), June (2). Male and female specimens of P. planeta were collected at night by beating leaves of Pinus cembroides Zucc. at 1,600 Ð1,800 m of altitude in Green Gulch (Howden 1960) . Reinhard (1950) (Fig. 50 ) wider than long (2.6:1), anterior border nearly straight, with margin clearly elevated, surface nearly ßat, with dense, round punctures, glabrous. Frons wider than long (3.3:1) nearly ßat, with irregularly distributed, round punctures, glabrous, 6.8ϫ wider than each eye dorsal diameter. Canthus with 12 setae. Vertex of head conspicuously angled, but not forming a transverse carinate ridge. Surface of occipital area without punctures. Antenna 10-segmented; with club 1.2ϫ longer than preceding six segments combined. Pronotum wider than long (1.6:1) and 1.9ϫ wider than frons, but only 1.4ϫ wider than head including eyes. Pronotal disk with shallow, caudate punctures irregularly separated and distributed on disk, but less dense near midline; lateral margins widely rounded, lateral marginal bead regularly crenulate, with long, slender setae; anterior marginal bead without setae; anterior angles obtuse, not prominent; posterior angles widely obtuse, rounded (Fig. 50) . Scutellum 1.2ϫ wider than long, with 40 shallow, minute, round punctures. Elytron 2.7ϫ longer than wide, with shallow, round punctures along the striae and weakly rugo-punctate interstriae, glabrous. Propygidium dull on basal two-thirds, and slightly shiny on distal third, irregularly punctate. Pygidium strongly convex (Fig. 58) , prominent, shiny, with sparse, round, shallow punctures on all surface; apical margin with six short setae. Pterosternum with long, abundant yellowish white setae. Fifth abdominal sternite shallowly concave at the middle, deeply furrowed on midline; anal plate short, deeply furrowed on midline, with 10 short setae, posterior margin brießy notched at middle. Protibia shorter than protarsus (1:1.4). Metatibia shorter than metatarsus (1:1.3). Tarsal claws irregularly unipectinate (Fig. 50) . Parameres short, fused dorsally, abruptly narrowed before apex, lateral border angled; tectum short, uniformly convex; aedeagus long, sclerotized support curved downward apically (Figs. 52 and 55Ð 57) . Length of genital capsule from the apex of parameres to the border of basal piece 5.2 mm. Male paratypes: body length 13.4 Ð14.3 mm, humeral width 5.0 Ð 6.1 mm.
Female (Fig. 62) . Similar to male, except: Body length 13.9 mm. Humeral width 5.8 mm. Antennal club (Fig. 51) along ventral border (Fig. 54) . Ventral genital plates convex, with minute setae near apex and apical border narrowly curved. Dorsal genital plates fused, with widely curved apical border and short setae at sides (Fig. 60) . Some specimens are shiny reddish brown.
Distribution. Northwestern Chihuahua, Mé xico (Fig. 49) (84), same data as allotype (58), same data except R. Schramel (21), C. D. Michener (6), H. T. Spieth (4) (AMNH, IEXA, MXAL).
Remarks. P. babicora externally seems similar to P. meadei, but the parameres are longer in P. babicora, with the lateral border abruptly angled before the apex, and the phallobase is acutely projected.
Etymology. Derived from the ancient indigenous name of the type locality "Babṍcora."
Habits and Biology. Temporal distribution: July (175). Specimens of P. babicora were collected in forest of Pinus-Quercus-Arbutus, forest of Q. santaclarensis, and grassland of Bouteloa gracilis at 2,360-m altitude (Spieth 1950 ). Other species of Phyllophaga (Fig. 63 ) wider than long (2.4:1), anterior border straight, with anterior margin strongly elevated, surface concave, irregularly and sparsely punctate, glabrous. Fronto-clypeal suture curved posteriorly, Þnely impressed. Frons wider than long (3:1) nearly ßat, irregularly and sparsely punctate, with few short, erect setae on ridge above each eye, 4.5ϫ wider than each eye dorsal diameter. Canthus long and narrowed, with 10 Ð12 setae. Vertex of head conspicuously angled, but not forming transverse carinate ridge. Surface of occipital area with some small punctures mainly at sides. Antenna 10-segmented, club 1.3ϫ longer than preceding six segments combined. Pronotum wider than long (1.6:1) and 2.2ϫ wider than frons, but only 1.6ϫ wider than head, including eyes. Pronotal disk with shallow, round punctures irregularly separated by width of three to four punctures, becoming sparse on midline; lateral margins widely curved, lateral marginal bead crenulate, with long, slender setae; anterior marginal bead without setae; anterior angles obtuse, not prominent; posterior angles obtuse, rounded. Scutellum 1.2ϫ wider than long, with 20 Ð24 small, shallow punctures irregularly placed. Elytron 2.6ϫ longer than wide, with shallow punctures along the striae and weakly rugo-punctate interstriae, glabrous. Propygidium dull grayish, sparse punctate. Pygidium strongly convex, prominent, shiny, almost impunctate, glabrous; apical margin subtruncate, with four to six short setae (Fig. 71) . Pterosternum with long, abundant whitish setae. Fifth sternite nearly ßat, furrowed on midline only in posterior half, brießy notched at middle of posterior border. Anal plate short, concave, furrowed on midline, and posterior border widely sinuate with 10 Ð12 short setae. Protibia shorter than protarsus (1:1.3). Metatibia shorter than metatarsus (1: 1.3). Tarsal claws regularly unipectinate (Fig. 65) . Parameres short, stout, weakly fused basally, apical third angled to midline, with brief tooth on lateral border; tectum short, slightly convex; aedeagus shortened, with wide sclerotized support apically acute, curvate, and symmetrical (Figs. 67Ð70) . Length of genital capsule from the apex of parameres to the border of basal piece 3.0 Ð3.3 mm. Female. Similar to male, except body length 12.0 Ð 12.5 mm. Humeral width 6.5Ð 6.8 mm. Antennal club (Fig. 64) nearly as long as preceding Þve segments combined. Pygidium (Fig. 73) slightly convex, marginal bead slightly widened at the apex, with 8 Ð10 minute setae. Anal plate convex, with 18 Ð24 erect setae at each side. Tarsal claws with acute tooth before middle of ventral border, and posterior border regularly unipectinate (Fig. 66) . Ventral genital plates ßat-tened, weakly sclerotized, apex rounded and narrowed, with four short setae. Dorsal genital plates nearly fused, glabrous, with straight border (Fig. 72) .
Distribution. Northern Chihuahua, Mexico, and southern Arizona, USA (Fig. 49) .
Specimens Examined. One male, one female. Paratypes. USA Arizona, Huachuca Mts., Montezuma Pass, 11-VII-1957, G. D. Butler (INHS) ; Santa Cruz Co. W sl. Patagonia Mts. 9-VIII-1955, G. D. Butler and F. G. Werner (UAC) .
Remarks. Externally is similar to P. micros, but the parameres of P. eligia are wider and shorter than in P. micros, with the lateral border weakly dentate, and the aedeagus is shorter and wider, with a characteristic four-lobed apex (Figs. 68 Ð70) . The simple surface of the pygidium in the females is also distinctive (Fig. 73) .
Habits and Biology. Temporal distribution: July (1), August (1). Male and female specimens of P. eligia were collected at night on Juniperus pachyphloea Torrey and Juniperus spp. at altitudes of 2,000 Ð2,300 m. Sanderson (1958) cited the male holotype from "Mojarachic, Chihuahua, Mexico, 6,900 feet 1938, I. Knobloch," deposited in the collection of the United States National Museum. (Figs. 74Ð 80) Description. Holotype. Male. Body length 13.8 mm; humeral width 5.3 mm. Reddish brown. Head and pronotum shiny; elytra grayish dull. Clypeus (Fig. 74 ) wider than long (3.3:1), anterior border weakly sinuate, with margin clearly elevated, surface nearly ßat, with round punctures, glabrous. Frons wider than long (2.5:1) slightly convex, with irregularly distributed, round punctures, glabrous, 7ϫ wider than each eye dorsal diameter. Canthus with 12 setae. Vertex of head conspicuously angled, but not forming transverse carinate ridge. Surface of occipital area with scarce, minute punctures on sides. Antenna 10-segmented; with club 1.5ϫ longer than preceding six segments combined. Pronotum wider than long (1.7:1) and 1.9ϫ wider than frons, but only 1.5ϫ wider than head including eyes. Pronotal disk with shallow, caudate punctures irregularly separated and distributed on disc, but less dense near midline; lateral margins widely angled, lateral marginal bead regularly crenulate, with long, slender setae; anterior marginal bead without setae; anterior angles obtuse, not prominent; posterior angles obtuse, slightly prominent (Fig. 74) . Scutellum 1.3ϫ wider than long, with 28 shallow, minute, round punctures near the borders. Elytron 2.3ϫ longer than wide, with shallow, small, round punctures along striae and moderately punctate interstriae, pruinose, with scattered short setae on apical third. Propygidium grayish dull, Þnely punctate, with scattered, short yellowish setae. Pygidium strongly convex (Fig. 80) , shiny, with sparse, round, shallow, setiferous punctures irregularly distributed; apical margin brießy notched with 20 short setae. Pterosternum with long, abundant whitish setae. Second to fourth abdominal sternites shallowly furrowed along midline. Fifth abdominal sternite shallowly furrowed only near middle of posterior border; anal plate short, shallowly furrowed on midline, posterior margin widely sinuate at middle with 18 short setae. Protibia shorter than protarsus (1:1.4). Metatibia shorter than metatarsus (1:1.2). Tarsal claws irregularly unipectinate (Fig. 75) . Parameres long, fused dorsally, progressively expanded toward the rounded apex, with lateral border widely curved; tectum long, uniformly convex; aedeagus long, sclerotized support narrowed, with preapical angled projections (Figs. 76 Ð79) . Length of genital capsule from the apex of parameres to the border of basal piece 6.2 mm.
Phyllophaga (Listrochelus) macgregori, new species
Female. Unknown. Paratype. Body length 13.3 mm, humeral width 5.2 mm. Short setae on apical third of elytra scarce and minute, difÞcult to see; sternites 2Ð 4 are weakly furrowed along midline; genital structures identical to holotype.
Distribution. Western Chihuahua to western Durango, Mé xico (Fig. 49) .
Type Locality. Three kilometers W Matachic, Chihuahua, Mé xico (Ϸ28Њ 50Ј N; 107Њ 44Ј W).
Specimens Examined. Two males. Holotype, MÉ XICO: Chihuahua, 3 km W Matachic, 7-VII-1947, C. D. Michener (AMNH) . Paratype: Durango, 68 km W Durango, 18-VI-1971, D. E. Bright (CNC) .
Remarks. Similar to P. riverana n. sp. but the elytra are pruinose, and the parameres are longer with distal surface uniformly curved in P. macgregori, whereas the elytra are shiny and the parameres are shorter with the distal surface covered with curved blades and depressions in P. riverana n. sp.
Etymology. This new species is dedicated to the late Dr. Raú l MacGregor Loaeza (1926 Ð1983), Mexican entomologist, gentle teacher, and promoter of insect photography, who encouraged me to study the genus Phyllophaga.
Habits and Biology. Temporal distribution: June (1), July (1). Specimens of P. macgregori were collected in Pinus-Quercus forest at altitudes of 2,100 Ð 2,660 m. Other species of Phyllophaga ßying at the same time and place were P. (Phytalus) pentaphylla (Bates) (Fig. 81) wider than long (3:1), anterior border widely curved, with margin clearly elevated, surface nearly ßat, with round punctures, glabrous. Frons wider than long (4:1) slightly convex, with irregularly distributed, round, deep punctures, glabrous, 2.6ϫ wider than each eye dorsal diameter. Canthus with 12 setae. Vertex of head conspicuously angled, but not forming a transverse carinate ridge. Surface of occipital area with setiferous, small punctures. Antenna 10-segmented; club 1.2ϫ longer than preceding six segments combined. Pronotum wider than long (1.6:1) and 2.5ϫ wider than frons, but only 1.5ϫ wider than head including eyes. Pronotal disk with shallow, round punctures irregularly separated and distributed on disc, but less dense near midline; lateral margins widely rounded, lateral marginal bead regularly crenulate, with long, slender setae; anterior marginal bead without setae; anterior angles obtuse, not prominent; posterior angles widely obtuse, rounded (Fig. 81) . Scutellum 1.5ϫ wider than long, with 20 shallow, minute, round punctures near edges. Elytron 2.4ϫ longer than wide, with shallow, irregular, round punctures along the striae and deep punctures on interstriae, glabrous. Propygidium shiny, Þnely and sparsely punctate. Pygidium strongly convex (Fig. 90) , shiny, with sparse, round, shallow punctures on all surface; apical margin nearly truncate, with six short setae. Pterosternon with long, abundant yellowish setae. Fifth abdominal sternite deeply furrowed on midline, with posterior border brießy notched at middle; anal plate short, shallowly furrowed on midline, posterior margin widely curved, with eight short setae. Protibia shorter than protarsus (1:1.4). Metatibia nearly as long as metatarsus (1:1.1). Tarsal claws irregularly unipectinate (Fig. 83) . Parameres short, fused dorsally, deeply excavate and with symmetrical curved blades on distal surface; phallobase with two patches of microscopic spines; tectum long, with shallow depression; aedeagus long, sclerotized support widened, apically acute and curved downward (Figs. 85Ð 88) . Length of genital capsule from the apex of parameres to the border of basal piece 4.1 mm. Male paratypes: body length 12.0 Ð12.8 mm, humeral width 4.9 Ð5.3 mm. A few specimens have the anterior border of clypeus nearly straight, with transverse carinate ridge on vertex of head more clearly deÞned.
Female. Similar to male, except body length 12.1 mm. Humeral width 5.0 mm. Antennal club (Fig. 82) 1.5ϫ longer than the preceding Þve segments combined. Pygidium (Fig. 91 ) slightly convex apically, apex with border nearly straight and 10 short setae. Anal plate convex, widely curved posterior border with 12 short setae. Tarsal claws with acute tooth Etymology. This species is dedicated to Luis Eugenio Rivera Cervantes, whose enthusiastic work promoting study of the scarab beetles in the mountains of Jalisco, Mé xico, has resulted in the discovery of many new species and interesting records.
Habits and Biology. (Fig. 103) . Body length 11.2Ð 12.5 mm; humeral width 5.2Ð 6.1 mm. Head and pronotum shiny reddish brown; elytra dull cinnamon brown. Clypeus (Fig. 93 ) wider than long (3.2:1), anterior border slightly sinuate, with anterior margin strongly elevated, surface nearly ßat, regularly and densely rugopunctate, glabrous. Fronto-clypeal suture curved posteriorly, Þnely impressed. Frons wider than long (2.8:1), nearly ßat, regularly and densely rugopunctate, with long, erect setae across posterior half of frontal disc, 3.8ϫ wider than each eye dorsal diameter. Canthus long and narrowed, with 14 Ð18 setae. Vertex of head with transverse carinate ridge. Surface of occipital area with sparse small punctures. Antenna 10-segmented, club 1.5ϫ longer than preceding six segments combined. Pronotum wider than long (1.5:1) and 2.6ϫ wider than frons, but only 1.7ϫ wider than head including eyes. Pronotal disk with wide, shallow, round punctures irregularly separated by width of one to three punctures, becoming sparse near posterior border and becoming rugose near anterior border; lateral margins widely angled, lateral marginal bead crenulate-dentate, with long, slender setae; anterior marginal bead with long, erect setae; posterior marginal bead with long, erect setae; anterior angles acute, Female. Similar to male, except: Body length 11.8 Ð 13.1 mm; humeral width 5.5Ð 6.4 mm. Antennal club (Fig. 93) nearly as long as preceding Þve segments combined. Pygidium (Fig. 101) slightly convex, marginal bead slightly curved at apex, with 12Ð18 short setae. Anal plate convex, with 26 Ð30 erect setae at each side. Tarsal claws with acute tooth after middle, ventral border regularly unipectinate (Fig. 95) . Ventral genital plates convex, well sclerotized, apex widely notched, without setae. Dorsal genital plates fused, glabrous, with sinuate border (Fig. 102) .
Distribution. South central Mexico (Fig. 49) Remarks. Externally P. valia is not very similar to other species in the group. The abundant body vestiture is easy to see without magniÞcation, and the surface of the elytra is dull. The transverse carinate ridge of the vertex is similar to P. barrerana Aragó n & Moró n, but the pygidium of P. barrerana is strongly convex. The preapical third of the parameres is slightly curved toward the midline in P. valia, whereas it is broadly lobed in P. barrerana.
Habits and Biology. Temporal distribution: June (72), July (36). Male and female specimens of P. valia were collected at mercury vapor light or white ßuo-rescent light near remnants of tropical deciduous forest, oak forest, xerophytic shrub or cultivated land at 880 Ð2,000 m of altitude . Other species of Phyllophaga ßying at the same time and place were P. Clypeus and frons reddish brown; pronotum shiny reddish yellow; elytra straw yellow and glabrous. Clypeus 2.8ϫ wider than long, anterior border brief and widely sinuate, with elevated margin (Fig. 104) , disk surface glabrous, slightly concave at sides, with uniformly distributed, deep, rounded punctures. Frontoclypeal suture slightly sinuate posteriorly and Þnely impressed. Frons 2.7ϫ wider than long, glabrous, nearly ßattened, irregularly and deeply punctate; 2.5ϫ wider than each eye dorsal diameter. Eye canthus long and narrow, with 12 setae. Vertex of head with a transverse carinate ridge. Surface of occipital area with scattered, small punctures. Antenna 10-segmented, with 3-segmented club, lamellae 1.4ϫ longer than length of preceding six segments combined. Pronotum 1.5ϫ wider than long and 2.6ϫ wider than frons. Pronotal disk shiny, with round, shallow punctures, irregularly distributed, leaving impunctate mesial strip on anterior half; lateral borders widely angulated, lateral marginal bead crenulate, with slender setae; basal bead strongly indicated, inclusive in front of scutellum where it is indicated by deep punctures; anterior angles obtuse, slightly prominent; posterior angles obtuse, widely rounded. Scutellum 1.2ϫ wider than long, with small punctures apically. Elytron 2.4ϫ longer than wide, shiny, glabrous, rugo-punctate; punctures small, shallow, separated by 2Ð 4 diameters. Propygidium slightly shiny, yellowish with shallow and scattered setiferous punctures. Pygidium uniformly convex (Fig. 111) , shiny, with scattered, shallow punctures and short setae on disk; apical margin with 10 slender setae; basal margin incomplete at middle. Pterosternum with dense, long yellowish setae. Fifth sternite ßattened, slightly longer than preceding sternite, with scarce, short setae, shallowly furrowed at midline of posterior half, posterior border brießy notched. Anal plate much narrowed, with scattered, shallow setiferous punctures, brießy furrowed at midline. Protibia shorter than protarsus (0.51:1). Metatibia shorter than metatarsus (0.8:1). All tarsal claws irregularly unipectinate (Fig. 105) . Genital capsule with short parameres (Figs. 107Ð109) , dorsally fused, symmetrical, with strong carinae along dorso-distal border and lateral border, apex of each paramere widely rounded and directed downward; tectum with shallow, wide sulcus along midline and rounded prominences basally (Fig. 109) ; aedeagus with sclerotized, tube-like support, with dorsal preapical projection, and one subapical, slightly asymmetrical sclerite (Figs. 108 Ð110) ; length of genital capsule from apex of parameres to border of basal piece 3.8 mm.
Female. Similar to male except: body length 13.0 Ð 13.4 mm; humeral width 5.7Ð5.9 mm; antenna with lamella of segments 8 Ð10 0.8ϫ longer than length of preceding seven segments combined. Anal plate large and convex, with short setae. Pygidium moderately convex with scattered setiferous punctures (Fig. 112 ).
Tarsal claws with acute tooth before middle of ventral border, and posterior border unipectinate (Fig. 106) . Ventral genital plates with posterior border narrowed, with rounded apex, glabrous. Dorsal genital plates with apical border widely curved, brießy notched, with erect setae at apex (Fig. 113) .
Distribution. Southern Puebla, southeastern Morelos and southern State of México, México (Fig. 49) .
Specimens Examined. Twenty-four males, three females. Holotype male. MEXICO: Puebla, Tilapa, Casa Blanca, 1,210 m, 30-V-1999, A. Aragó n (MXAL). Allotype, female. Morelos, Acamilpa, Tlaltizapan, 
